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INTRODUCTION AND CONCLUSIONS 


In view of the fact that large quantities of building materials were 
being imported into the United States at the outbreak of war in September 
1939, and inasmuch as future building activity may cause unprecedented de- 
mand for some of these materials, the Bureau of Mines has received numerous 
inquiries regarding the adequacy of domestic raw-mineral resources and fabri- 
Cating—plant capacities to provide the necessary quantities of materials if 
imports are cut off entirely. 


Without attempting to evaluate the possible demand for various types of 
materials, it may be said that it is not at all improbable that the total 
volume of construction, both residential and nonresidential, will exceed the 
peak reached during the boom of the late 1920's. In 1928, the Federal Reserve 
Board index of building construction reached an all-time high of 1355; in 
December 1940, the index had advanced to 115, the highest point since 1928, 
There are several reasons for predicting a new peak, possibly within the _ 
present year; the most important are (1) The number of new factories built 
to produce materials and equipment for the national-defense and aid~to-Britain 
programs; (2) building of housing for the armed forces; (3) construction at 


1/ The Buream of Mines will welcome reprinting of this paper provided the 
following footnote acknowledgment is used: “Reprinted from Bureau of 


Mines Information Circular 7179." 2 
e/ Associate mineral economist, Nonmetal Economics Division, Bureau of Mines. 
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the recently acquired air bases in the Atlantic, at defense posts in the 
Pacific, and in airport-expansion programs; and (4) demand for housing units, 
repressed during the 1930's but developing now as a result of the rise in 
national income. _ . 


The building-materials picture is far different today from that in 1928. 
Then foreign products were kept from the American market only by tariff bar- 
riers and natural causes. Lower wages in foretgn countries plus cheap water 
rates — often less than domestic rail rates from producing centers ~ to 
densely populated areas along the Atlantic, Pacific, and Gulf coasts permitted 
imports to compete with American goods produced by better~paid labor. 


The natural effect of persistent imports, unless compensated by an equal 
volume of exports, is to lower the plant capacity necessary to meet normal 
demands. It is obvious that curtailment of imports, particularly in the face 
of increased demand, may create shortages. In building materials, however, 
the Nation is potentially self~sufficient except for one raw material — 
asbestos — and any shortage that may occur in other materials should be tempo- 
rary and capable of being eliminated after a period of adjustment. 


Foreign products — notably cement from Belgium, glass from Belgium, 
Czechoslovakia, and Germany, and gypsum from Canada ~ were cheaper in the 
New York market and at other points along the Atlantic seaboard not only be- 
cause wages in most foreign countries are lower but also because ocean freight 
rates are often less than rail rates from some of the producing centers in 
this country. Replacement of imports with domestic materials may be expected 
to result in higher prices in some localities because of higher transportation 
costs. 


Because of consumer preference, marbles were imported from Italy and 
Belgium and granite from Finland and Sweden, even though the American products 
were Cheaper and, from a strictly utilitarian standpoint, equally desirable. 
Imports of these stones could be cut off without seriously dislocating the 
domestic building industry. In fact, natural causes already had reduced em— 
ployment of foreign stone after 1931. ; 


Domestic production of asbestos is small, but adequate supplies for the 
important building uses are imported, chiefly from Canada. Asbestos may be 
grouped into three classes: Long-fiber for spinning into cloth and fabric 
for brake linings, clutch facings, insulating mats, and similar uses; short 
fiber for insulating and other building purposes; and fines for use in | 
asbestos cement. Only the long-fiber is considered by the Army and Navy. : 
Munitions Board to have critical importance because short~fiber and fines — 
are employed in less essential products and because tney are obtainable from 
Canada without difficulty. A considerable tonnage of the long-fiber type is 
scheduled for stock-piling by the Federal Government. * 


Domestic deposits of raw materials and fabricating facilities for the © 
other nonmetallic building materials are adequate for present requirements, 
and production can be expanded very greatly if necessary. This is certainly 
true as regards items that in the past have been imported in small amounts 
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and also as regards gypsum, cement, stone, and glass, Bottlenecks may 
develop at certain steps in the manufacture of fabricated products, but it 
is believed that these will be minor and temporary in ‘character, 


GENERAL TRENDS 


table 1 gives imports of mincra]. building materials and several manu- 
factured ouilding materials for 1929 and 1938, Table 2 gives domestic 
production of the same or similar materials for the same years, 


The trend. of imports of building materials over the period 1929-37 was 
downward, as was to be expected from the general lapse in building activity 
over these years, However, in the case of several imported materials the 
decline from 1929 to 1937 was far more pronounced than the 50~percent 
decline in building construction, 


Decreases of more than 50 percent in the volume of imvorts for con— 
sumption in 193/ compared with 1929 were shown for the following: Rough 
monumental and building stone, exclusive of marble and granite (99 percent); 
asbestos shingles, packing, wall voard, and cement (97 percent): rough © 
blocks of marble, onyx, and breccia (89 percent): rough granite blocks (80 
percent); sand and gravel (71 percent); slabs or paving tiles of marble, 
onyx, and breccia (67 percent); and lime (59 percent), The quantities of 
imports for consumption of cruce gypsum and white, nonstaining portland 
cement declined 13 percent and 49 percent, respectively, in 193/ compared 
with 1929, 


Increases in volume of imports over the period were shown for hydraulic 
cement (4 percent), mill~fiber, and refuse asbestos (22 and 41 percent, 
respectively), 


Declines in value of imports for consumption in 1937 compared with 1929 
were shown for the following commodities, statistics as to the quantities 
of which are not readily available: Roofing (39 percent): mosaic cubes of 
marble or onyx (90 percent): cylinder, crown, and sheet glass (46 percent); 
and granite, polished or dressed (39 percent), 


DIMENSION STONE 
Marble 


Marodle is essentially calcium carbonate or calcium magnesium carbonate 
crystallized by the action of heat and pressure on beds of limestone or 
dolomite, It usvially contains impurities that impart the various colors 
often found in this stone, Marble is used principally for ouilding and 
monumental purposes, In buildings it is generally employed in slab form 
as a veneer for both exterior and interior surfaces, backed by concrete 
or other material, Small quantities are consumed in the manufacture of 
statuary and novelties, 
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Deposits of marble are distriouted widely throughout the world aca have 
been exploited extensively in the United States in a belt that runs from 
Vermont through Massachusetts, New York, Pennsylvania, Virginia, and Ten~ 
nessee to the northern part of Alasana, Smaller operations are to be found 
in the Rocky Mountain end Pacific Coast States, Although large quantities 
of marble have been imported from Huropne, the domestic product has been 
shipped to all parts of the world and the value of exports roughly equals 
the declared or foreign=-market value of imports, 


Onyx marble deposits are found in Arizona, California, and Montana 
but have not been developed extensively inasmuch as their products have 
not yet attained the popularity of Mexican and Argentine types, which con- 
stitute the bulk of imports, 


Most of the marble imports have come from Italy, but Belgium and 
France also have supplied substantial amounts, The marble is chiefly in 
rougn blocks, not only because of the higher import duty on dressed or 
manufactured material but also becguse thin, brittle slabs must de packed 
carefully to avoid breakage in transit, 


Imports of building and monumental marble, after declining from 1910 
to 1918 began to rise and in 1927 exceeded the 1923-25 average by 44 per— 
cent, After 1931, however, they declined more rapidly than domestic © 
production, amounting in 193)! to but 3 percent of the 1923-25 average, and 
then failed to keep pace witn recovery either of domestic production or of 
building construction, 


Much of the marble has been imported to satisfy personal preference 
of architects or because of the prestige of certain well=imown types that 
have been used in many of the famous buildings of Burope, For exterior 
use, domestic marbles wear better than imported marbles, and most imports 
today are for interior use and more especially for higniy colored and 
variegated effects, which are not odtainable with domestic marbles, The 
demand for marble for use as interior trim, floors, and decoration is de» 
clining owing to modernistic trends in design and to competition from 
chrcmium, stainless steel, glass, ceremics, plastics, and other new materials, 
The value of imports of manufactured-marble monuments, benches, vases, and 
other articles declined from ovor $500,000 in 1929 to less than $70,000 in 
1937. Although lower laoor costs in foreigm countries and relatively low 
water=transportation rates favor continued importation of manufactured forms, 
it is doubtful whether imports of such manufactures will again reach the 
1929 figure, partly bccause of displacement by. plastics and othor competing 
materials, 


Although imports of slabs or paving tile and mosaic cubes dropped off 
markedly from 1929 to 1937, thisdecline was less than that for rougn blocks 
and sawed or dressed matcrials and was more in conformity with the general 
decline in building construction, Small quantities of such materials are 
imported from Cuba, but most of it originated in Belgium and Italy, 
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chiefly the latter, Here, again, requirements formerly satisfied by imports 
may be met by using ceramic tiles and other floor and wall=covering materials 
as well as by domestic natural. stone, 


Granite 


Granite is one of the most com:ion rocks found in nature and occurs in 
a multitude of colors and textures, The more popular types enter inter- 
national trade in both rough and finished forms, Rigid requirements for 
structural qualities, uniformity in grain size, and economic factors eliminate 
stone from all but a relatively few localities, Granite is one of the hardest 
natural stones used for structural purposes, is duadle, and takes a high. 
polish that ocrings out tue crystal structure of the component minerals, 
which are essentially feldspar, quartz, and mica or hornblende, 


Dimension granite is used principally in monuments and buildings and for 
paving blocks, curbing, and rubole, Production in the United States is 
carried on in the Anpaiachian belt from Maine to Scorgia, in the Midwestern 
States Minnesota and W'sconsin, in the Rocky Mowntain States, and on the 
Pacific coest, In 1927, just before the building boom reached its height, 
approximately 1, 800, 000° tons of dimension granite valued at more than 
$25, 000, O00 was cold or used by producers in the United States, In 1937 
the tonnage was slightly more than 750,000, valued at a little uncer 
$11,500, 000, 


Imports of granite are small compared with domestic production and 
come chiefly from Finland and Sweden, The latter furnished the socalled 
black granite and the former the well-known Finnish reds, which when polished | 
produce characteristic effects for building and monumert:l1 purposes, The 
value of imports of rough and dressed granite decreased irom about $672, 000 
in 1929 to less than $246,000 in 1937, Exports of granite, and in fact those 
of all building and monumental stone other than mrble, are insignificant, 


Sandstone, Limestone, Freestone, Lava and other Miscellaneous Stones 


These materials, which are considered under a single classification 
(Stone, other) in import statistics, ‘may be defined as follows: Sandstone 
is of sedimentary origin, consisting of quartz grains bound together by a 
cementing matcrial; freestone is the name given to a type of sandstone that 
can bo worked easily; limestone is of sedimentary origin and is formed by 
the deposition of particles of calcium carbonate and subsequent consolida— 
tion oy the presence of overlying sediments; and lava includes various 
types of volcanic rock that cooled quickly, 


Sandstone and limestone are used extensively as building materials. 
Lava is used mainly crushed for ballast or road metal, seldom as a build- 
ing stone, 


Limestone is the most widely used building stone for voth construction 
and architectural purposes and is followed, in order, by granite, sandstone, 
and marble, Limestone deposits are widely distributed in all countries and 
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occur in every State in this Nation, Deposits containing stone suitable 
for building purposes are not so prevalent, and although limestone is quarried 
in more than 25 States, Indiana produces over 75 percent of total output, 


Alabama, Texas, Wisconsin, Minnesota, and Illinois accounting for most of 
the neene 25 percent, 


Sixty percent of the sandstone produced is used for building purposes, 
Most of the remaining 40 percent is manufactured into curbing and ae 
stones, Ohio leads in production, supplying more than 50 percent, and 
Maryland, Pennsylvania, Virginia, and Washington contribute shateaiial 
quantities, Imports of sandstone, limestone, freestone, lava, and other 
stone not elsewhere specified represent only a fraction. of 1 percent of the 
domestic output of these materials, 


Travertine 


Although figures for domestic production of travertine are included 
witn those for limestone, import statistics treated the unmanufactured stone 
under a separate classification and rate of duty in 1937, Like limestone and 
marble, travertine is essentially calcium carbonate, The stone is used 
principally for interior wall decorative effects, floor tile, and steps, 
Imports in recent years nave come chiefly from Italy. In 1937 13,404 cubic 
feet of unmanufactured travertine valued at $18, 677 was imported, 


Domestic deposits of travertine considered comparable to the Italian 
stone are found in California anc. Colorado, Other deposits of travertine 
are in Florida, Georgia, and Montana, None of the domestic deposits has 
been developed extensively, because freight rates to the eastern markets 
and lower wages favor imports from Italy, — 


Slate 


Anotner building material of high enough value to enter international 
trade is slate, a rock formed by the metamorphism of beds or deposits of 
clay and shales, Slate has an excellent cleavage that permits splitting 
into flat, thin sheets for use as roofing, bvlackboards, and school slates, 
Other important slate products are electric panels and structural materials, 
such as steps and baseboards, Small quantities of the waste procuced is 
sround for use as a filler, — 


Slate is quarried in thc United States principally in Pennsylvania, New 
York, Vermont, Maine, and Virginia, The United Kingdom ranks first in pro- 
duction, with the United Statés second, Virtually all countries have enough 
to satisfy their own needs, and until recent years most of the slate shipped 
to the United States came from Italy in the form of manufactured products, 
which were imported because of their cheapness as compared to domestic prod- 
ucts, In 1937 imports of slatc manufacturos wre valued at $4, gol, of 
which almost 50 percont e-me from the Unitod Kingdom, The slates avaliable 
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in this country are comparable te tnose produced in England and Wales, and 
imports could oease without ea j 


OTHER BUILD IG MATERIALS 
Sand and Gravel 


Imports of sand and gravel (excluding glass sand), which were valued at 
more than $750,000 in 1929, declined in'value to about $171,000 in 1937, 
A large proportion of the imports came from Canada throug: tne Buffalo and 
Michigan customs districts, where they enter duty free in competition with 
sand and gravel produced locally, With the low average price per ton re- 
ceived for these commodities, imports resulted more from proximity to 
certain consuming centers than to any deficiency in domestic supplies, 


Quartzite and Traprock 


Quartzite is used only in small quantities as a building material, its 
principal use being for lining tube mills and for sundry chemical and met- 
allurgical purposes, Customs statistics for 1929 do not separate imports 
of quartzite from those of traprock, wnich is mainly consumed in road con- — 
struction, Owing to the proximity of Canadian quarries to consuming centers - 
across the border and to cheap water transportation, virtually all imports 
of these materials come from Canada, but they amount to less than 1 percent 
of the domestic output, 


- Cement 


Cement is one of the most important Sonutristion heterials in almost 
any phase of national defense anc perhaps the most imocrsant in highway 
construction, The principal raw materials are limestore, clay or shale, 
and blast-furnace slag, all of which, with fuel supplies, are abundantly 
available in this country, 


Lower wages and cheap water transportation have enaoled foreigm pro— 
ducers to ship considerable quantities of cement into the large. consuming 
areas along the Atlantic, Gulf, and Pacific coasts, The United States is 
the world's largest cement producer, but its international trade in cement 
has been relatively mall, In 1937, imports for consumption, which originate 
chiefly in Belgium, Denmark, Germany, and the Netherlands, amounted to more 
than 1,800,000 barrels compared with American cement exports of about 
379, 000 borrole, The fact that these sources are no longer available 
presents no prodlem in procurement, because during the same year (1937) domes 
tic plants produced more than 118,000,000 barrels of cement while operating 
at less than 50 percent of estimated. capacity, Fullecapacity production 
of domestic plants should be sufficient to supply both immediate defense 
needs and expanded industrial requirements, United States, Canadian, and 
Latin American production capacity is able to supply any cement deficiencjes 
in the Western Hemisphere resulting from the blockade of continental Europe, 
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“Lime 


Tne greatest demands in tse nay be vlaced on the industry to pro— 
duce agricultural, building, and chemical lime and lime for glassworks, 
paper amills, water-purification plents, tanreries, metallurgical plants, 
and other chomical industries, However, the extensive high-grade limestone 
deposits and ample plant capacities are estimated to be capable of satisfy-— 
ing the demand, 


Limestone deposits are found in every State and have been worked upon 
a commercial basis in the production of lime in more than 40 States, Sup- 
plies of fuel to convert the stone into lime by driving off its carbon 
dioxide content are likewise adequate, 


Lime imports, which are mainly from Canada and enter the United States 
at Pacific customs ports, are relatively insignificant compared with domes- 
tic production and are more than offset by exports, In 1937, when domestic 
production totaled 4,124,165 tons, or about 14 percent less than the all-time 
peak production of 1925, imports were approximately §,500 short tons, That 
plant capacity is more than ample for any anticipated. needs is indicated by 
the fact that during 19355, when almost 3 million tons was produced, plant 
capacity was estimated at almost 9 nillion tons, 


Gy psum 


Like the United States, the other industrial coutriecs of the world 
have large deposits of gypsum, and most of them supply their own needs, The 
matcrial is used as a portland=—cement retarder, land plaster and building 
Plaster end for making wallboard and lath, It is also used in the glass and 
ceranic industries, Imports result more from ability of foreign producers 
to deliver at low cost rather than from deficiencies in domestic resources, 
This is especially true of our large imports of Canadian gypsum, which, as 
crude, enter duty free to compete successfully along the Atlantic seaboard 
with domestic production, which is centered chiefly in New York, Michigan, 
Iowa, and Texas, In 193/ imports of 897,484 short tons of crude gypsum con 
tributed almost 23 percent of the apparent new supply, There are vast 
deposits in Iowa, Kansas, and Oklahoma and in other States west of the 
Mississippi, but these producing areas cannot match producing costs plus 
rail freight with production costs plus cheap water a a from the 
ifaritime provinces, 


Asbestos 


Asodestos is used in the building industry in several forms, the most 
important of which are asbestos-cement products such as roofing shingles, 
wall board, mill board, and corrugated siding; paper for weather— and sound— 
proofing; and various forms of furnace=—pipe and boiler coverings, Tne United 
States leads the world in production of asbestos products and normally ex- 
ports large quantities out produces less than 6 percent of its requirements 
of crude material, In view of this deficiency, asbestos has been listed as 
a critical material by the Army and Navy Munitions Board, 
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Domestic production is carried on largely in Yermont and Arizona, but 
small quantities of both amphibole and chrysotile are produced in other 
States, Canadian mines in the Province of Quebec are the world's lcading 
producers, Second in tonnage is Russia, followed by Rhodesia, 


There are two types of asbestos ~ amphibole and chrysotile, The former 
is composed of silicates of calcium, sodium, iron, or magnesium, Only two 
minerals of the amphibdole group, amosite and crocidolite, are used to any 
extent for spinning fiber, Anthophyllite and actinolite fibcrs are too 
brittle for spinning but are uscd for heat insulation, and in cements, plaster 
and paints, Tremolite has particular acid-resisting quelitics and is widely 
used in filter pads, Chrysotile, a hydrous silicate of magesiun, furnishes 
most of the world supplies of asbestos. Its silky and strong fibers can be 
spun into cloth and fabric, much the same as cotton, rayon, and wool, 


Other thermal insulators, such as mineral wool and vermiculite, could 
be substituted for asbestos for some purposes, but for the essential uses 
there appear to be no imiediats substitutes, 


Tiles 


Clay tiles are flat and variously shaped articles and consist essentially 
of clay; they are used for finishing floors, walls, ceilings, end roofing 
of buildings and for sanitary and decorative purposes, Wall tiles are in- 
variably glazed, while floor tiles are generally wunglazed, Ceramic mosaics 
are small, irregular floor pieces of different colors, Roofing tiles and 
quarry tiles for floors are made of low-grade clays similar to those used 
in making common brick, 


Imports of the various tiles declined markedly from 1929 to 1937; in 1929 
they were valued at over 1 million dollars, in 1937 at less than $125,000, 
Lower~grade tiles, such as cement tile, were imported from Mexico and Cuba 
and unglazed tiles mainly from Italy and Belgium, Japan and the United 
Kingdom supplied the great bulk of the glazed-tile imports, the latter 
country furnishing about 75 percent of those valued at over 40 cents a 
square foot, Ceramic mosaics were imported mainly from Japan and Belgiun, 

. Guba and the United Kinsdom supplied most of a group of miscellaneous 
tiles, 


Domestic production capacity is known to be substantial. Imports have 
been able to compete with American tile products only at seacoast cities, 
New York and Los Angeles being tne ports of entry for more than 80 percent 
of total imports, Normally the volume and value of tile exports exceed those 
of imports, Countries in the Western Hemisphere have been the principal 
outlet for exports of American tile, 


Raw materials for the manufacture of the best grades of tile are abun— 
dantly available in this country, There would be shertage if imports were 
cut off completely, 
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Structural Brick 


In this classification may be included common brick, face brick, 
hollow brick, hollow-clay building tile, sand-lime brick, and cement or 
concrete brick - in fact, all kinds of brick used for structural purposes 
except glazed, enameled, painted, or vitrified brick, the imports of which 
were valued at less than $200 in 1937. 


Although statistics are not available on the capacity of domestic 
plants to produce the various items under the structural—brick classifica~ 
tion given above, if can be assumed safety that any necessary quantities will 
be available as needed, as lowgrade clays and fuels, the essential raw 
materials, are widely distriouted in this country, and firing kilns and 
drying sheds can be constructed as needed, Brick plants are necessarily 
located not far from the large consuming areas to avoid high freight costs, 
which represent 2 considerable portion of the delivered price of the prod— 
uct, 


Imports have not seriously competed with American output because pro- 
ducers face the handicap of prohioditive freight charges over long distances, 
In recent years imports have egualed but a fraction of 1 percent of domes- 
tic output and compete only at points close to the Canadian and Mexican 
oorders, The volume of exports from plants in the same border States exceed 
that of total imports, 


Glass 


The glass industry was in its infancy in this country as recently as 50 
years ago; not only our entire requirements of optical and ophthalmic glass 
but also of sheet and plate glass were supplied by imports, lEven before 
the World War of 1914-18 all kinds of glass were imported in large quantities 
because of the lower costs of manufacture in European countries, With the 
development of the drawing end casting processes of manufacture the United 
States has become one of the leading producers and now enjoys a considerable 
export business, 


In 1929 imports of cylinder, crow, and sheet glass for ordinary glazing 
purposes amounted to about 2, 710, 000, Most of the imports originated in 
Belgiun, Czechoslovakia, and Germany, sources no longer available, During 
1929, however, domestic production of these glass products was valued at 
roughly $37, 000, 000, In 1937 the velue of imports was little more than 
half of that recorded for 1929, Imports have persisted, however, because 
foreign production and transportation costs are somewhat lower than those 
at seacoast cities, <A seemingly high protective tariff has not excluded 
imports from the leading European producers, 


Any increase in demand for rlate and window glass can be satisfied by 
domestic plants, as both raw materials ana plant capacity in this country 
are adequate, Even the best optical grades can be produced here in sufficient 
quantities, The supply of lenscs for bomd sights, telescopes, binoculars, 
and range fimiers is limited only in fabrication, where a supply of skilled 
labor may be lacking, 
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